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°Ja^tH7> ^^S)J1, ^^^ofl^ D flu|^=7> ^^H, oi^t^ v^S.^. A>o] 

°Ja ^7> ^£)JL, Aj-^ofl^ AV«. oj^^^^ o^ S j^ ^ 

^^cf. =LZ\JL, lift A)-o)cHl^ #JjL oj^^fl^^ ^j=L oj^^P^ ^ojofl ^l^M 
o o l H ^^# oj H# 7><l*Kr *lE-)Sq-, *]&M <=17}*>^ £^7> ^^^cf. 

°14 ^<H] S]^^, cflJf^-o] ^oflu-j^} ojH^l SlSL 

£ 4b 
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^ 7fl^ °Jh^*1 A}o ]6)) afl^^ §]Eil- 7 >^1 <a^l^ °3EL% H^H*tiJEL ^ ^. ^12: 
w o Vl iHMonol ithic inkjet printhead having heater disposed between dual ink chamber and 
method of manufacturing thereof} 

51 la ^ £ lb^ ^Hfl^ « 0 VAicq oj a5 j <He}l# M-Eftfl 

^7fl A>A]£ oj H ofl^ £# ^ o. ^^^ 7 ] <^ ^tolcf. 

S- 2^ #afl^ ° 0 i£l3l H^e^co^ q-E}-^ iL^ ^ 

-£ 3a^ w>^-3i*V ^JaI^o]) o)-^. <y *)] ^ o o i a ^i ^^e^co^ 

^-2:1- £^ltr £ 3b^r £ 3a°fl 3.*)Q A-A'^^r = ^Hsflc^ 

£ 4afe w>^tr ^12 ^*HH ^ oj^^i E^E^no] 

¥21 Si^ltr S^olJl, £ 4b ^ £ 4a<H] B-B'^# n}-g- 0 jH3l| H^H^Il^^ 

t 1 ^* i^ltr Jl, £ 5b^ S. 5a<^l 5*1 € D-D'^-g- af€- H.^H*fl^ 

£ 6a vfl*l 5. 6c ^ £ 4b^l ^- -q 2 ^aHH ttj-g- oj H ^ a^H^l 
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•3 <£t.\: 2003/5/9 



£ 7 ifl*l £ 18-8: JE 3a2f £ 3b^l afli ^Al^ofl n)-^. 

6 <jH3& ^HMtS: ^l^ y o v ^t- #7)13-2-3. ^^s>7l ^ ^S^t}. 

£ 19 ifl*l £ 23-8r £ 4a^ £. 4b«fl £^1^ -g- A]2 ^*H<*H ^ 

<3H* H^BSfllLS} ^S^* &7\}2\SL3. ^*}7] W ^S-i-olcf. 



110,210,310. . .7}& 



120, 220, 320... £# 



121, 221, 321... >Hl ilJlf 1 



122,222,322. . .^2 



123, 223, 323... X|3 liJ:^ 



127,227,327. . = ' 



128 , 228 , 328 . . . in'^r^r' 



131 , 231 , 331 . . . S}->f °<J *H 



132,232,332...^ 



133,233,333. . 



136,236,336... 0 jH5fl^ 



137,237,337. . .nflu)^ 



138,238,338...^ 



142,242,342. . .*lEl 



144,244,344. . .£.^1 



^Ml*l ^] 

B7f <H*fl5. ^3^r «o V ^ IJSfl*! °<JH3! S^H^iE. ^ TflS^^Hl ^tb 
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<19> «a^o s 2 ? )EgflcH ) o]ifl-g- oj as j nj^V on ^(droplet)* 

€*Hr tl^Hr ^H^. °JH 

35 H?m3l = -cr °J3 ^Hl^l 142} 3711 ^-7>*] «<H ^ & 

cf. zl §><4^ <1^# ^l-§-^H °«]31 ^(bubble)* 1^1^ ZL BH-o] ^sjofl o] 

°*J3. tiJ-Al^ oj H ^l ^^E-I^S.oIjl, t}^ ^>M-^ <y-3i*ll 

*l7lir H o V ^ 0 J3^ HflH«ll = olcf. 

<20> ^-71 1^ w 0 V^i^ ojH^J H^H*ll = °lHal oj3 S.# 1?}Mft J±4 # 

Til 5]^, ?>}B\6\)*) <go) M}^^ ^ofl O]^*}- oja.^ tflef 300°CS 7i-<i^4. 

°H1 °*e* °o 1 37> al^-^Ai ui^-oi *gs§s\5i, vf\^ ^^*H °J3^«1 vflJf 

*fl *B$|*l °J31 7>*>7fl ^4. °1S <?]*fl ^-e-ofl ^ °o 1 37> **H 

ofl^oj ^Efl^ °j3^tH 

i=H ^-tt^ (top-shooting), a>°1 B.-^ (side-shoot ing) , ^-^(back-shooting) y 0 v 
^€ ^ ^4. ^Ht^ °o^^ ^1-^1 ^ °J3 « o v^>ol 

«<H °1 ^ , H^^L ^-tt^ a o^^- tHl-S] ^ « 0 ^-4 oj^ ofl^o} £ ^ H j- 

^voi ^ s «v^<y #^-§- ^T^Cf. 

<22> o]^- ^-o. cg^jg. HVAlo^ oj H 3! Cf^-^ ^ -S-^H-i: 
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o] 7Br5>^o) ^-cf. 1-^, Jin^9] g7l oi^tb ^ 

(cross talk)^ ^Xl^^S. °]^tr ' ±& ^>°1^ #3£r 7^*1- ^ #°r°> ^3:4 . ^, 
DPI (dots per inch)!- ^o} 7 ] ^sflA^ Ji^SS «fl*l*): ^ £M°> 

3J*fl, Jl^ ^H^H^r, <g 33^.3 oj 37 |. s ^ * oj^^^di °J37> e]3£ 

51^ ^7]7> 7>^ tr &°}*)F tbcf. ^, 7><i^ o o l Hfi1 . ^ o]~Lo]z\ 

£ la ^ IE lbxr #efl^ « 0 va]^ oj h ^j n^B«ll = ^ ^3fls.^, Dj^-s.^ 

US 4,882,595^^1 7lH€ oj h ^j h^b^I-E.^ M-^vfl J±<y ^7l| a>a1£ ^ zl 

°<}H ^3 ^^*>7l c+^io]t4. 

£ la4 £ lb* ^2^r<3, ^Bfl°} 1^ « 0 V^°] oj a ^i H^E S |lc^ ) 71^(10) 
4, II 71^(10) $H ^^s)ol oj 3(29)7]- ^^7>}^- <y 3^^(26)* ^*Kr 3^(14) 
54, ^3.^^(26) tflofl ^13^ *1 El (12)4, °JH *M(29'W i^t(16H 
^€ ^ #eflolB(18)» ^*)*}JL 9X^. #7] «]Bl(i2)«fl ^ ^Bflo] ^s. 7 > 
<H *lEi(12HH <t°l ^s|^ 0 Ja^tH(26) vflofl *fl^ °J 3(29)7}- 7}<£s\o] 

(28)°] ^^€4. ^€ ^-l-(28)-gr ^%>*>711 S)JI, Ojofl n)-^ ^3*"^ 

(26) iflofl ^fl^^l o o1a(29 )oil oj-^o] 7 >sfl^ ^(16)^- -f^fl ojH ^3(29' )°1 4 -¥-3. 

ZL cf.g-ofl, v\\\J\^iL(22)3.^B\ 0 j35fl^(24)# -§-*« °<J3*J»U26) iflJfS. <S 
3(29)7]- 0 j3^»K26)*r cfA] °>i 3(29)3. *H^*14. 
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<25> ZLfl^], 7 }%\ ^sfl^ #-^r^ « 0 >^2l oj 3 ^j = * ^1^*1-71 

Jfl«(M*r, ^#(16)ol ^ #eflolH( 18)5^- °J5L^«K26) ^ <SH*fl>£(24) ^ 

#efl«lB(18)s+ 7l^;(10)S] -^Ajofl °-^7f >= ol^ cf^o] 014 

. atb, ojH^^(26), °o 1 a^^(24) 51 nfl^^c( 22 )7> Jg^^ofl o}££l, 
^#(16)s] ^, ^ ^# ^l^dl ^Ml7> ojofl ^ 

<26> A o V 7 }2]. ^-o. 7 ].^1 0^351 £^^|co)| S^^TT, 75]E-K12)7> 

71^(10)2] #£41 9XO.B.S. *lEl(12)4|>H lofluj^o) #^-*V Y-g-, tfl 

^ 50% ^£7V 71^(10)0.5. ^S^H ^€^f. ^T, ^(^HH ^oflui^^ 
°JH(19)1- 7V<1^ tH#(28)# ^Al7l^t-H A>-g-5]O^0]: ^C-fl, O] ^oflui^O] 

*> 71^(10)^.5. ^£]<H M-^^l l^ui^l^ol ^(28) <8#°fl ^>-g-£] 

^ °l^^r ^l-(28)^r ^Al7l7l #n *\}^\X)7} ^]S\^ $0) S)H.sL, 

^ o)} Ui *1 9] ±3.7} oflui^l Jl^T* 7^>Al7H, Cf^ ^S.^ ^ 

91$ WW*} *l^°fl 421- 5-3lB3fl = £*flSl ^£1- flTfl ^ V *^l7l7ll ^Cf. ojofl ttf 
°J £1(29)3 7}^ ^ #517} ^B^Tfl S)S.5 ^ ^ ^4^* ^^*>7l <^ 

1) i^S^ll^l 13 -£-^°l O] 

<27> ^^Tr, #7ltb ti>2f ^ ^2fl2l oj^^l HflB*ll = 2l ^4i^}7l 

°i cf^tb 7>^1 <^3^ HflBs]) = 7> ^l^Jl S^H, £ 2^1^ zl ^efls^ 
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2002^ 29«H ^•^^•7fl»iJ: 2002-007741 JlS. ^7fl^ t>^*l#^Hl 
7fH€ «J*fl3 (monolithic) <83.$. S.a1sM ojcj.. 

£ 2# ^B]^- 7l^r(30)^ a^^oil^ *H^<^ oj a ^^(32)7> ^^s] 

cH 9XJL, 7]#(30)s] wfl^^^l^ °J3 ^-g-g- oflq^=(36)7> SIAD], oj 

3. ^tH(32)Sl «>^]^ ^tH(32)sf nflu|^=(36)l- ^SRr °<JH ^^(34)^1 # 

* ^£)<H 5a^. 71 ^(30) ^Hl^ i=HM M#(41, 42, 43)<=>1 °1 

^ 1"3MH(40)7> 71^(30)4 «Jafl3. ^£)<H SJcf. #3MH(40HTr 
°JH ^*U32)^ f^^-ofl <H*H ft(47)°] oio D j i ^(47)0) = 

3Htt 513K46H1 <a^^ 3]eK45)7> «fl*l£|<H ojcf. ^(47)0} 7>^-7>s]o]l^ oj 3 
tH(32)^ 3°1 u c v ^S. <S#^ t# 7>o]^(44)7> ^£)<H 01 cf. a o > 7 i ^^(45)^^^ 

<g£ ^^^(41)# #Sfl <$EL ^(32) xfl^-Sl <ga(48)s ^3 3, °H) 4^ 
°<jH(48)fe- tt^(49)°] 48^t]-. tHl-(49)^r ^iH(32) 

iJH *Kh"# °o 1 3.(48)^l °d"^-a- 7>S>7fl Sjjl, o]6fl 4^. o ol ^ (48) ^ ^(47)^ ^ ofl 
3(48' )£] *§e«3. S#^cf. zl cJ-^-ofl, cfl7l^ ^#£1^ <3a(48)3 S.^) *)-g-*Rr 
S^^-SH S]*fl, nflM#J=(36)^jMH <8H ^^(34)# ° 0 1H(48)7> oj 

3 ^^(32)<H1 cfA} °J£L(48)7> ^fl^^lcf. 

^7ltb ^ 7>^1 ^EflSl <a^<| o o l 3 ^J sr^E^ofl ^O^A^, >ge) 

€■ 7l^-(30)^ #eflolH(40)7} <|JSfls ^12: ^^j-Ji 

^Hl^ °1 ^fl^fe #%o] olooj, ^#(46), °Ja ^*H(32), <83. *fl\l(34) ^ nflq 

#^(36)7> ^-!^ Hfl^^o^ _ £ i a i£Al4g o o i a ^j a^Egiinoil Hjtfl ±^ Us. 
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n^t-fl, s 2ofl <y*fl^ oj 3 ^j n^H*fli=ofl ^-71 eiEK45)7> <g 

43)^- 7l^(30)-2.S ^i££l^ ^r^. Jl-§: 



oV^^ol ^o) 7>^*V H^E^C^ ^^>^Cfl ^Cf. 

^•7]^ 71^^ ^^>7l ^*fl -g- ^^r, . 
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<34> aV^o^ °J37} *H£Mfe *>-¥- °o 1 3^^7> ^^S]J1, ^^Hl^ 

7] nflu|#= A>o]o]l^ o o l^ fl ^o] ^£]o^ 7 j#; 
<37> ^-7] £_3L^ A>olofl n^^H, ^ §1 &\ $fy &7)^°_3_ <£^.S\°] ^7} S]B\o\] ^ 

°J7|-^^ ^«l*Rr <9*fl3 °<Jh3! ^^H^ll-Bl- 

<38> c$7M*\, ^7} <&^$r #7} #JjL <$EL%V\2) #^^1 tfl ^*]6fl $>£3 ^ 

SU^. °1 A o v 7) *1E^ ^^-fr t^Kr *§^£ $0] aV^-^^cf 

<39> ^-71 #7} oja^tH^ 7>^V^oll ol^*><^ Oj-E} 

<40> ZL£]jI, ^-7] 4^7fl^ ^^"l-g- ^"71 #efl<Hl a o V 7 ] ^j^w.^ ^ 7J.3 
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<4i> #7} 4^7fle] ^^^#-8: ZL Zj-Z^ 3<H51 ^7} #7] ^ o> 

^ofl afl^^ - olo_^ o] 7$°- t is] B\ ofl ^ ^-71 4^7fl^ Zj-Z}^ ajo^ 

°^^-8: ^*Rr ^ Hl^r ^o] «}^<5}-cK 

<42> #7l #7l ^7fl^ <g^^ Z^o} oV^ofl ^ £ 

#71 ^7> # z^-Z^ a].^ ^ 41^011 ^i-q-^ - o}t}. 

<43> ^ ^-71 #71 <$ei^v\2) #4H1 cfl-S-^ ^*H1 ^7} 

€ ^ 511^, S^V #71 ^ ^^H^ a>^^l ^7fl7V ^ £ olcf. 

<44> ZLSlJL, #71 f^^AS 71-^A-l ^-^^°1 ^#jO^ 

<45> #71 ^-a) ^ ^ ^^AS oi=o^^ - ol o.^ 

, ^7l£^-ofl 45 - lOOjczm ^15. ^#*1 3°1 tiV^^cl-. 

<46> ZlSlJl, #7] 71-^1 H ^1 H^1H«11^# *flSS}^ ^ 

-i- *ll 

<47> M^ofl rcl-s- o_}^ H^H^1 = ^1 ^lS^^r, 

<48> ( 7 » 7ltl" ^l^Kr C4-711; 

<49> (u)-) ^-71 71^- ^Vofl x^-^oj ti^^g- ^lE^Sl- #7l *1 B\ o\] 

^^Sl^ 5.31-& #71 JiJL^-i- +}o]o\] t§^ t }^ c^); 

<50> (cf) ^-71 jijr^-a. ^f-*>.E-^ <^^^-» ^#*Kr ^Til; 
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<51> ^7} lift 5)o\) =-4=-%~£ *§^-5}^, <$7] ^-4-^2) *\^°\)^ ^7) f>] 

<52> (p» ^-71 M^-fr %n ^7] 7}^-9] ^Z^M #71 *] o>g|)^6J| 

<53> («» a>71 7]^ a^s** oflMl-=« $^*Hr ^711; 

^ °<jH*fl^ ^*Rr ^Tfl;!- ^til^. 

<56> ZL^JI, ^-7] ^Tjl^, ^71 71^ ^ofl 1 ^ ^^1^! "tf 

#3l<2}-; ^7l <# 7 ] fs\^\ $H ^2 H#-g: #7flsJ-; ^"71 *fl2 1 

^"71 7fl2 $H ^71 ^d£^ ^-g- f^H£ 3 2flE^*H ^71 ^* 

$H *fl3 M#-g- *i^*Hr <M;«- if-H- ^ SU^f. 
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<59> <^7HH, ^-71 sH#-g- ^^Hr #7^, #71 ^1 = # 

51 tlsfr T&^l^; A o V 7l Mefl^^Eo) 3^^*}^ S><*J 4V7I ii 

# ^*Rr #7fl<4; ^-71 IE5117|aeo| 2*> sl|El^*H #7l 

2>j^# oVsflofl A o V 7 ) oj^^ ^voq 5)^^^- ^*Rr ^7^1 i 

<60> ZLSlJl, ^7l 1*> SflE^^, l£4^Hf ^7} i£Efl^]iE<2] ^ O. ^ 

<61> O] ( ^7l l£Efl7liE<4 A 0 V 7 ] £E d}a 3 Aj-ojo^ 7J.3 ^ ^ ofl ^ X] # ^ 

<62> £ ^ Aj-71 ^^-g- «g^*}. fe ^Tfl ^ofl, #7} ^#21 ^7l^^^n> 

<2]*fl ^E^Hr #3l;i- D| ^t.l*Kr 3°1 wv^*>4. 
<63> Aj- 7l s}if ^H^^r #7} ^-«fl # 7 ) 7]^ =^ Tj^lAlz}-^- 
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<64> #71 oja^im^r #7l ^^^7} #7l 7 ]#Q\ ^^oJH # 7 } 7 ]#°. a> 

-§-#°l£r#z}-»?H <q*fl o}^ ^ai^z^ojM ^#S)£: H>^^>cf. 

<65> #71 ^^Hr #7l #-?- oj3.^tH2l ^ofl cJl-g-Sl^ i^ofl §Vi47> # «| ^ $X 

4. °1 ^4-, #7l ^1e^ #71 #&|*Kr l^sm 3*1 yf^^cf. 

ZLSlJl, #71 ojH*fl^£r #7l 7l^ #1^0^ #7l <g^^l- ^Sfl #71 ^ <^5L^ 
*] #7l 7ltt ^-§-^^l^^^l £1*11 °l«oM3 ?i^^4t^ 91 

4. 

<66> ^ ( #71 <£^±r #71 #Jf ^a^Wl^ 7 >#7>e)<Hl ^^ y oH^ 4^ 

^7fl7> ^§#^ ^ $14. Ol ^-O # 7] A>Zl-^ ^^51^ ^Ol tl^Z] 



ZL^i, #71 4^7HS1 ^^^1-^ #71 *lEi°l 1-elHl #71 ^lE^^-E-1 ±$ #2$ 

#71 S^fe Zl Ell^-E] HL^ ZL Efl-^e)oll ^ Slol ^# 

5)5=^- sflE^SlJl, #71 ^9] <a^^#^r #7} ^ SE^r ^ oJ^Hl ^ ^ ^ ojcf. 



#71 *Hf ^^aj^r #7l -§-§}! #7l 7l^Sl S-a o V^ £# 

^lZ|ofl °lSfl #71 4^71] 21 Zj-Zj-o} o}^6\) ^#5^ upp.^ ^?i#ol A^S. ^ 

#71 ^£1*11 #71 oj^^^c^ ^«.^oll *}u}-7l- ^ ^-2.^, #71 ojH 

^fl^l ^1 «fl #71 ^^>1-^ ti>7g « 0 V^ 0.^. £ A| S ^ ^Cf. 
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<71> ^"71 w>^-^ <g^€ 

€■ #3} ^ofl ^7fltVcfj[L ufl, ZL 7]^o)i} 4s #cHl ^ ZL ^ 

<73> £ 3a^ ^3] «>^t!: afll ^Ajoflofl 4^ <gsfl^ oj 3 ^i n^E*|]<= o] ^ 

£^o1ji ( £ 3b^ £ 3a°fl A-A'^-fr ^ a^E^no] 

<74> £ 3a^- 5. 3b* tSs}^ , 71^(110)^1 #£«H1fe °<JH7> ^U^l^r 

°o 1 3.^Bl(131)7> ?iolS. ^S)al, 71^(110)31 ^^flfe ^ 0 j3^*H 

(131)5. °J37> nflu|S-c (1 3 7)7 ]. ^^^cf. #71 *}-^ «3a^«l(131)fe 

7] o|iq^=(137)^ £1^(131)31 o>2fl^o]l ^^51^, <y Hf oVj7 ol^ 0J3 

El^HlCBlJEAl)^ ^^€4. 
<75> ZLSlJl, ^ °JH^»1 (131)31- uflu|#S.(137) A>olofl^ oj-E-^ ^jg. £3*Hr °J3 

*flii(136)°] 71^(110)* *&<%&t).. <8h*1)^(136)£ ^ 0 <ja^»l 

(131)31 «1-^^ ^yJMH tg^ ^ Stt^, ^ ^ ^$0.3. ^ ^joi 
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z**8 ^ 4<£tr 7>^ ^ SEth °<J3*1|^(136)£- 0 <JH^«1(131)SI # 

^ -¥-^7> oj-qdej-s. 71^(110)* *M 3r**M *Hf °ja^^(131)2f mt£ 

(i37)i- 7>^tb $i*h *g^« ^ sacf. 

<H 5Ufe 71^(110)^1 tf^Mlfe #eflolE( 120 )7> D>^^Cf. ^>7l ii# 

(120) ir 71^(110) ^Hl #^#o.S. ol =c^^]c}. ol 71^ 
(110) #*fl ^V^^-S. 3#€ afll, afl2 ^ *fl3 SL£^(121, 122, 123)4, *fl3 iLJl# 
(123) 3H1 ^7|£^-o 1 ] 2^=} ^-^#(128)* i^cf. ^-7} afll ^#(121)4 
A2 ULJl^(122) A r °l°flfe *]eK142)7> , ail 2 SLJl#( 122)4 XI 3 i±Jl#(123) 
*M«H|*r 3E*fl(144)7 r n>^^4. ZL^Jl, ^-7) ^-^(128) Si 7-H3^o)l^ A>Jf °Jh^«1 

(132) 7} ^ °<J 3*8^(132)3 ^0)1^- °j3.2l M#c>l o^^- -^(138) 
°1 ^##(128)# #-f-*M ^€4. 

^-71 afli ^.^(passivation layer, 121 )£- #5lHH( 120)1 °1-?-^ cf^o] 

# 0>Efl^Sl #^#0.^ 71^(110)21 ^ofl *§^Cj-. A o V 7 l JiJr^ 

(121) £- ZL $H *1E](142)4 n 6>2fl2] 71^(110) A>ol^ ^0^34 *1 61(142)^1 

XU iLJ:#(l2l) ^ofl^ <a H ^^ (131)s q. avw. oj H ^^ (132 ) a>oH1 o)*\ t } 
^ #,*1~¥- °J3^»H(131. 132) vflJfS] °jH.l 7 r °JSHr *1EK142)7> ^*Kr 

(133) 1 t-el*Hr ^^5. ^^^cf. ol *jEi(l42)if °1 £ 3g^ s.^ ^E)^, ^ 
M-^-M-ff ^ i e^-## ^s}-#( tantalum nitride), ElEj-fe- *[3*~§-(t itanium 
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nitride), E j^Sll ^^^>°1 = (tungsten silicide)Sr ^ ^M]S. ol^-^^lcf. # 

7l ^1^(142)^ aj-sq- £o] <^^^-(l33)» f-&|*Rf €^ ^ *§#°-3. 

*fl2 J±J:#(122)£: *1B](142)S1 J±JL« ^*fl afll ^.^#(121)4 *liH(142) 
ofl nj-^cf. ^12 iLJL^(122)£ *fll iLJl#(121)^r ^r^MS. ^ 

^12 JO:^(122) ^Ei(142)^ #7)qo_sL <£^.S\o] is}B\(U2)°]} ^ Efl 

^ ^frl- ^71-^ ^(conductor, 144)7> ^7} £^1(144)^ H^-^ *fl2 

JiJL^(122H ^eP^CO-i: -f^fl *lEi(142H , ZL E^H^ SL^l^l 

^7l ^13 J±Jl#(123)£: ^71 £^1(144)^ *fl2 is^(122) $H ^r^tf. ^3 iL 
S^(123)^r H ^>^5]^ ^-^#(128)^ ZL oj-Hflo) £^(l 44 ) A>o] o) £ ^ 

(144)5] iLJLl- ^*fl 7fl3 iLjL#(123)-£: TEOS(Tetraethylorthosilicate) 

1- HItt ^e)€- ^ 

A o v 7l ^-^(128)^ t# #eflo]B( 120)1- cf^o) ^-^^s. 

^ ^§K128)^ °Ja7> ^ofl ^(142) ^ ZL ^ofl #ff-S r 

oflfi^ H*S, ^ HL^ ^-21- ^ -§-^5. °l^^!tf. ^-#^(128)^ ^13 2£3L# 
(123) 3H1 #7j ^-^rl-^* ^7l£^-^-o.^^ cflgf 30 - lOO/an, w}.^*!*>7ll^r 45pm °] 
A o V ^ tiling ^£ ^MiS. ^€4. ^*fl, *fi3 ^.^#(123) ^H^r #7] 
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£3\ *}7l£^-g- sf\# A] c#( S eed layer, 127) ©1 n>^^cf. #7] ^ = ^(127)^ ^ , 
3.%, ^eHet, ^ SEfe M*S ^ ^71 #5L^oj oj^^v ^4*0.3. o] ^ 01 cf. 

^2, ^-71 #4r#(128Hl*r #7l *1 £<>1 <$*f <Q3.%»\ (132)2}- ^#(138) 

°1 ^€4. W °<jH^«Ul32)fe ^"71 J±5L#lr(121, 122, 123)* 4°H ^ 
(llO)ofl *8^€ *>Jf fi ,ja!Bl(131)4 d^^LS^- ^€i=r. ^r^i, lift 
(121, 122, 123)£- 0 jH^^(131)2f ^ °<J 3.^*1 (132) aHo]^ <2h^»J 

(131)^ o]-^ ^Alofl #J=L o o i a ^ tH(13 2)^ y>^-«^- o^l 3^, ^ V 7l *1 

EK142)^ *>J 338 *H (131)21- ^ °j3^tH(132) *}°}o]) $]x]zb7\) ^ 

71 SjEi(142HH cfl^ °J (131)5+ ^ <yH^*Kl32) 

i4H °Jas t sinf. nelaL, A o v 7] :£Jl#1-(121, 122, 123 Wfe t}^- 

^H^tH (131)3 f^ofl tfl-g-^ <H*H s>JjL (131)5+ ^ °jH^tH(132)«- 

^SRr ^^^(133)7> WslcH ^^c}. ^7} <£^(133)2) ^ 

5£*r ^|o)uf t+4^ ^ x^ojisV ^ oi^. 

0 J3L^S»H(132)^ ^ ^ °J3^B1(131)^ ^-§-^H ^ S 

€ ^ 5UJH4, n 3^£r *r-¥- ^a^aldSl)^ 2]^^ ^^q. 

^7] i^t(138)£- ^^D] %^SL3. 9XSL^, 5L*}& ^-o] #^ 

°1 t#(l38H Eflojsi ^0.3. £ ^-f^, ^ aflq^TH^ 

7> ^cf oy^s\^ oicf. ^JL, ^- 7 ] ^§(138)^ ^Kg- ^ 
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°-3. € «>^*Vcf. ^#(138) 2] ^ cf^ ^^-o. cj^ ol o>q d^iE ^ 

S.*]& S.t&°]31, -£ 4b^ £ 43^1 3L^1€ B-B'^i-a- ^-S- °c!H5l SflB^H-^ 

^(210)32]-, 71^(210) 3#£1tt 4^ °l^o^ #eflo]B(220)l- 

^tij^-cf. 71^(210)^ #<3^H^r *V^- °o 1 3^tH(231)7> ^^sjul, 71^(210)^1 A^. 
^Hlfe nfl M #=(237)71- ^SH, °JH^»K231)^ *UH#=(237) °j£I 

*fl^(236)°l ^^^cf. 

<88> Aj- 7 j t | #5flolH(220)^ 71^(210) ^Hl £*>3iL5. Till, ^12 ^ *fl3 & 

S#(221 ( 222, 223)^, *fl3 J±Jl#(223) 3H1 &7]^o\) ^#(228) -8: 

5ti>4. A o v 7l iLJL#l-(221, 222, 223)^ #^#(228) ^ ^#(228)^1 ^7l£^-# 
#n ^1 = ^(227)^ ##*V *fll ^AHHl^al- ^fiJ^S olofl 01 *V Aj-^ ^ 

<89> ZLElJL, ^"71 ^-^(228)21 ^^H^r °J *H (232)71- ^^U, ^ o o l 

3^ »K 232)^1 tfJMfe ° 0 i^^l S#ol of =lo^1^ ^ (238 )ol ^-^(228)* ^-f-*H 
°J 3 ^*H( 232)2}- 2n#(238)£. XI 1 ^MHH^ -g^W. 
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<$7) XU J£Jl#(221)4 XI 2 J±Jl^(222) 4°Hfe f>)&\(242)7} 4^44, XI 2 J± 
:iL#(222)4 XI 3 JS.JL^(223) 44X1^- £Xl(244)7> 4^44. ^Aloflofl^, #7l ^ 
4(242)^ 4^ °<] 3.^4(231)4 °<J3.^4(232)4 4444 44^ ^ 

^^Jl, #71 £ XI (244)^ ^i^*(C)^- *«fl *1 El (242)^1 <#4± #*o\] 34=^4. 

#7) a}z}-^ *lEi(242)2] t-XM^r 4-¥- °JH^4(231)4 #Y °J 3^4(232)-!- 
3*Hr ^7flsl <g^^(233)7> #7l #^##(231, 232, 233)* ^€4". # 

7l ^^^#(233)^ #Y °<}3.^4(232)4 7>#43X1 ol^o} 44 

uil 7 fl7> 4^ ^ $14. ^^i, 4-^ °o 1 3.^al(231)^ ^^^-l-(233)^: ^*fl 7l 
4(210)* 44^-3.4 <§#44. 44 ^4^, ^^^#(233)^- ^-*fl 4# 

(210)* -g-^ 444X1 4<3 4 ^^^(233)4 4^X1^ 4^4 ^4^4 <§^4 
, 4 ^-^-s.^ 4 s c^^£]cx #7) *}Jf °J3^4(23D-I- 4^X1 4^r 

?J44. 4 XI, 44(242)4 ^-t- 43mxi^r 4444 ^ 4# #;g(2ii)4 
^ &4. ^44, ^^^#(233) 444 ^-g- ^0)7]^. ^04 3015 ^ 7 >44^ #4 
4* #4(211)4 ^v^si^i ^ttII ^ ^ &-°4, 4X1 44 #4 4^4 
^ ^4 444 &7i*&-%SL£-5L ^ &4. #4 °J 3X1 ^(236)* 4^- °<J 

3*14(231)4 ^-¥-4X1 ^#4X1 4<S, £44 44 ^4 #71 4^4 ^4-1-^ <8 
3X1^(236)X1 4*11 «v^«o v ^s.£ ^^44. 

s. Safe t<34 4^4t!- XI 3 44XH1 4€- °ja^ ^4S*11 = 4 *§<a 

T'at H4^ S.^o]jL t 5. 5bfe £ 5aXl £44 D-D'^* 4€- ^3 XI = 4^1 = ^ 
^4 44^4 4. 44X14, 4#4 ^4X1*4 ^A^Xl 4tb ?i^4 

XI 444 ^44. 
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<93> £ 5a D ^ £ 5tHl w>sf £o] , *g*$9) z\)3 ^Al^ofl aj-s. <$3.*H h^e 

^«fl Jitf ^ ^32} *)BK342)« «fl*l*>JL, <9H*fl^(336)*_^7l| 

<94> ^7ltb «}2}- ^(342)21 ^^7fl £)ig f ^^^-(333)^ 1^(342)21 *]) 

^■El oj-^l ^^l^M- Efl^EH ^^^]7fl £)<H ^Ei (342)21 ^Jf^o] <^^^(333)2f 
^, ^-^M, ^HHH *1EK342)^ <^^^(333)2f 3^*1*1 ^ 

7>^lcf. ^^^o.S, <£^(333)^ ^ °J 3^ «1 (332)^1 7HJ-7}eH1 
^ y oH^ 4^ 4^r7fl7> «g^£M, *1B](342)^^ 4^7fl2] <S^^(333). 

t-^S-fEi ^ #3 i£o^ ^^^(333)21 #yf- s&fe- t-a|*Rr ^ 

(342a)4 ^(342bH ^€4. ^ ^(342)^ *fll ^.^#(321)^ ;*)12 iLS# 

(322) *}o]o\) ^^S]^, 71^(310)21 ^^ofl *V-^ °<J 3. (331)^ 

(328)21 7-l^^ofl ^a^ 0^3^^(332) AHofl afl^tl-. ^2 J5LJl#(322):4 *l]3 

^.S#(323) A>oloH^ ^^^( C )o. ^ ^(342)21 o^cf^ofl ^^sl^ £^1(344)7> 

<95> 71^(310) ^Hl °}ig£l^7 ic# l-eflolH(320)^ #7l iL Jl#1-(321 , 322, 323)^ 

#4^(328).2.3. ol^^Dl, ^-^(328)011^ #JjL °J 3^ »1 (332)21- Eflol^ ^aj-o^ ^ 
*(328)°1 tb*&, 327-^ ^#(328)21 a1=^ 7 > 

<96> 71^(310)21 ^^ofl ^Aj£l^ £f*L ^3^tH(331)^ ^t!" ^12 ^Al^HlA-lSl- £ 

°1 ^^^"l-(333)# -l-«fl 7l^;(310)# -§- a oM3 °1^<H^ ^ olcf. ZLElZL, 
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Sf-f °<}a^tH (331)^4 nflq#^(337)i- <^^^ °<J 3*11^ (336 )£■ #71*}- 4 
^AA *§^€4. #71 °Ja^^l-(336)^ *}^- *3HHwK331)# *§^*Hr SH 1 ^ 

<97> #71 ^3.^^(336)^- ^#*V *fl2 -^Al^oilA^ Qo] fj}JjL ^3.^ (331)^1 

f^^SH ^€ St!:, *fl2 ^^s. ^13 ^a] d\}6\] X\si\- 

^7fl°l o o i a ^^o] tg^sj - ojo.^ oie-ltb 3£ *Hi ^ahhi #0^5. D >^> 
7>*1°14. 

<98> #7lt!" W}^ ^-ol, £ Mj-tgol ^1, ^2 ^ ^13 |AHofl O)-^. oj^^l n^E^cofl 

¥ 7fls| oja^wl 4°H *1^7> -&lBiofl>H 1H9€ I^IM*!^ 31 

*L«ol 7fl5l oja^ttl v)H mill °JH^1 £M ^ ^Ui^l Jl^o] ^o>*j 

Til 2^, 7l^S ^H^M ^Eflofl nfl-o 5) 

<H H^B*I1= ^^1^1 #^o] ^^1^X4. M.f>], °}EL7\ _§L#^ ^ofl is]B\ ^ H ^ 

^1 #fM*Rr I^M^l^ -§-*f| «}H7|1 ^l^fsL H?1H*11 = S1 ^£ 

#-£°l ^ Jl4^o.5. ^Xl^tf. ol«q. ^-ol rt-*$o\} o^}^, oj^o) 7 ]-^ij. ^ ^ 

<99> o1^o]1a^ £ 6a Ml^l 6c« %^s>^ 4a o o i a ^j = ^i=*l|£.<>1M 013 

7> S#sl^ ^VM^-g- ^^*>7lS. ?h=K °JH *H?}-H#^ £ 4b^l 5*1 

£ *fi2 ^AHlofl rtf=. oj 3 ^i HgE8jc f 7]&o_3. *£*$&t±. 

ioo> o}^ 5. 6a# , #, °o 1 H^tH(231 ( 232)^1- ^#(238) ^-^-ofl °}h 

(250)7> ^U-l^l #*W*1, H*fl(244)-g- f-Sfl ^1&|(242)<H1 «i ^Efl^ ^=. 7 |. 
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##(221, 222, 223)# **fl ^H^tH (231)5* ^ VJ f ^ £1*^ (232) ^^-2] oja 

(250)5. ^SjJl, ojofl 4^ <ya(250)7> Hl-f-SH ^(250)^ o>Efl^ ^ o>q s}- ^ 
^ofli »l-i-(260)ol ^€<=K °1 «fl, *liH(242WM ^€ 1^ °iH(250)sL 
^fS|£S °o 1 3.(250)^ 7>^ #£7} W}^51 tHl-(260)^ ^^o] ^Ej-^Tfl ^tf. 48^€ 
^lr(260)^ 7j)^^o] ^oiluixlo] ^^-ofl 4^ jg^X) ojofl tr^ ^#(238) ifl 

°JH(250)tt ^#(238) H^u^Ml ^cf. 

<101> olol^, £ 6b# % 1 -2:^ > tHl-(260)ol ^tfls. ^;*HH ol7>M'5i 

*>^:*>^, tH#(260)£r *r^*H i^^cf . o] it)], ^V^i-w «g H ^g^(23i f 2 32) HWfe 
■f-^^l s)<H ^(238) ^-*f£] °J B.(250)^ t\-X\ ^ °JaL**tH (232) S) 

1-°!- ^cf. o]<2f ^Ajofl ^#(238) ^SLS. ^3} M-^jt^ -^£-£r ?H S]*fl 

^3(250')^ ^Efls ^#(238) vflJ?-^ <8a(250)^ -g-el£M £#^4. 

<102> oj a on^ ( 250')ol ^-e)^ J=l ^(238) iflJMI °J3(250) aflM^ 

H^fe (232)^5. M*>7ll o] nfl, ^£ ^-4^(228 HI f^S] 

^1 ^#(238) °1 aZ— — 5. , *flu|^7i^ ^#(238) ^H*?]- ol-=o^] 

Tfl £]Jl ^ ° 0 i 3^(232) ^^^1 ^cf. nj-e)-^, #ijL 0^3^^(232) tfl 

JfS ^7]7> ^S^TT « 0 VX]£H ( "flM^^ 2^7) ^3_<>\ ^S. Tfl S] 

<H °JH ^3(250')^ ^^^.5. -fM^" ^ o] ^ofl^i, oj 

EL °-fl^(250')^ * «lEi(242)2f ZL ^ofl <£o) ^#(228)^8: **fl 5>1^- 

S u a v ^lEi, *] 3(242) 4 ^#(238) ^ ^£7> SLV± W}^7\] 7]} 
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<ios> t+£.o.3. £ 6c» ° 0 l 3.^(231, 232) *f<&o] tJ| 

^#(238) vfl-^-oii *§^3<H 5flfe ^iq^7Hi«Hl *]-g-sKr a^^ofl s]*fl ° 0 ia 

(250)^ tM 2n#(238)Sl #^ <5H^_o^ ^cf. o] nfl , 2r.#(238)°l tfl o} ^ 

^^o. S «g ^-foil^-, °JH(250)^ #5.7}- ^.cf t^lTl] ^o] ojcf. o]ofl 

4^ #,*H?- °Ja^Hl(231, 232) vfl«-^ ^3^^(236)* -f-*fl ^Mfe °<JH(250)3. 
cfA] ^fl^cf. °J3(250)^ s^o] <££_S)o] ^7}^ns. ^r^}7\] #7l*b ^o) 

SL^V, O} Sj-^oflA^ ^-^(228)* #*fl « 0 V< I 0 1 ^l^^lTfl £]<H <£*\<L£.S. 

<105> £ 7 1^1 £ 18£- £ 3a2f £ 3b<=Hl J£A]<g £ «v^cq ^ ^Alaflofl nj-^. <H*fl^ 

°J33! ^^S^co] a>^-3] $ afla^-^ #313 id^*}7l ^iEl-olrf. 

<ioe> n|^ t £ 7-g- %v £ ^ ( ^. ^AlofloflA-l 7} ^(llO)^-S.^ flM^* tfl §f 300 

- 500^1 ^SS] *M)S 7>^s>o=] A>-g-*Vcf. SlMs]^ aV£*fl ^lS^l 

<107> *V^ ( £ 7<H1 ^ ^o]s\$] o^«. # £ a1^V ^ o.SAi, -g. 
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<108> ZZ.e)JL, §t>]£ ^&)^- 71^(110)^ ^ofl afli iL3LlHl21)-8: ^ v 7l ;*fll 

£.3L^(12l)-& 71^(110)^1 A o V ^°ll ^E]^- SE^r ^E|^- ^Sj-l-^- 

<i09> 7l^r(110)^ ^ofl *fil ii^#(l21) $H *lE-Kl42)l- ^trt}. 

^7l *|E)(142)fe afll ^#(121)21 #S.t£6\) l-^l-o] £^§^ ^E)€", 

^\ flrfHi- tantalum nitride), E^b}-^- t i tanium nitride) iE^ 

^Sfl ^iM*HS.( tungsten silicide)^^ «t£*fl* *f-^3- 4# °1 

(P)Sl ib>i7>ifi1- *i<y- 5j-^-7l^-^^^( LPCVD; Low pressure chemical vapor 

deposition)^ ^ «fl tfl3= 0.7 ~ lpm ^ & , ^ ^ thS". 

^rtf- ^s}-#( tantalum nitride), e]bHb- ^5r#(t i tanium nitride) ^ 
A>olc( tungsten silicide)^ ^e^ (sputter ingHM- 5)-^7l^#2]-^ ( CV D; Chemical 
vapor deposition) *§-°\] ^«fl cflef 0 .1 ~ 0.3 m *f-v\)S. ^ $X^. °1 ^ ^l^l 

^aj- ^^1^, ^(142)3 Qo]& ji^frH 3^tr 7>^S.^- cf^ ^ 

<no> £ 8^11 S-^jg ^-ol, M_SL^(121)3\- ^E^(142)^ ^°\] *fl2 

iS^(122)^ ^M-. ^13-° ^12 iLJL#(122)£- ^E)^ ^# SL^ ^E)s ^ 
Sf## cfl3= 0.5 - ^15. ^^-_°3L*) o)=o^^ - oicf. ol<^^ ( *fl 2 Jilf 
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(122) * *lEl(142)3 <y^£-, ^ 51 93 &7\M*\ £^(144)fif 3 

<m> £ 9tt Xl2 iL:§:#(122)3 ^ v ^°fl 5LXl(144)3- Xl3 :£Jl#(123)* 

ifnl^-om- ^d]^- ^ HL^ ^-ojuf i^E^ofl 3*fl cfl ^= l^m ^*}JL 

(142)5+ ^j^s ^^^cf. olc^A^ ^2 ^^(122)4 3E^)(144) *H XI 3 !L3l^ 

(123) * ^-Xl3-°-3., X| 3 iLJ<#(123)£: TEOS(Tetraethylorthosilicate) ^s}- 
W^r^\ s^M^^tPECVD; Plasma enhanced chemical vapor deposition)^ 
tflsf 0.7 - 3pm o)^o]^ + 

<112> £ lo-g- <a^^(133)» ^tr 51*l*r ^^^(133)^- §1^(142) 9} 

^3 XI 3 iLJL#(123), XI 2 lis #(122) £ XI 1 iL3:fKl21)* «H-^<>l£r^^(RIE; 
Reactive ion etching)^ 3*fl ^V^^-S. ^^^-^.S.^ ^€ 4 1 

<113> 41-^5., £ liofl £Al^ w>3- ^o], £ 103 ^7l£^-* ^tb 

Al = ^( S eed layer, 127)* ^tr*}. #7l ^1=^(127)^- ^lSi^-g- ^«fl £^^o] <# 
SL^r ^(Cu). 31- (Cr), E]E^(Ti), ^-(Au) SEfe- q^(Ni) f^3 is*) e) *g ofl 

3*fl tflsf 500 - 3000 A3 ^MIS f^^j-O-S.*! o^o^ ^ oicf. 

<H4> £ 12 tfl*] £ 14^ #Jf *aa^«i^- 2n#* «§^*>7l 3tr s]^#(129)* tg^S* 

^ #311-* SM^r. 
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<iis> Dial, £ 12*11 ti>S+ #7] #(127)^ ^S^ofl 5ES.efl^liH(PR) 

» °jH^tJ]^ i^s] i-o] ticf ot^. ^c. Hi *Vcf. o] nfl, <a^^(133) 

<iie> 0)0^, iSefl^)^B(PR)^ 3flE^§><^ ic#CE 16^ 138)<>1 %*im. 

^Ti^k °1 ufl, imefl^l^B(PR)^ ^ ^NflW, ^ ii#(138)^ 

H» ^-*fl i£efl^l^B(PR)l- Ic^M^lfe ^(proximity exposure)*^ £|sfl ^ 

€ *r °1 , £.5L°\^3.% -f-^t!- ^ Sl^slJl, °H 4^ 3L£3l*liH(PR) 

3j i,^- 2n#£)*l ^^l^o] ^^iTfl $^3^. =L&131, 

<117> ^#(138)^ ^€ il-^-Di , ^-fofl^. £1s|71ae 

(PR) Si 71^- sflE^^cf. 

<ii8> i£Efl^l>iB(PR)^ ^jEl^sH ^ °o 1 a.^ti1(-£ 16^ 

132)71- ^<L>-g- ^-Tjcf. o] nfl, iSefl^l^H(PR)^ *>-*fa| - efl - ^a}. 

£ SL^ ^-3^ ^ XI cf. i£e^l^B(PR)s) s}J^ -efl# ^a>^ 

^*Rr ^-7) & o>2f a ^ o^gfl isefl^l^ 

H(PR)£) sflE-l^ol 
<119> ^-71 *V a>sq- ^-o] 5L£efl^^B(PR)ofl cfl*V ^ #31^ aflE^ -^-§; 7^ ^1 Tfl 

«V4 £°1 °Ja«Ml (132)3)- h^(138)^r ^^*>7l 3^(129)°) ^ 
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<120> cf^-o.s, £ 15oll a>4 ^o), Alc^( 127 )^ Aj-^ofl ^ ijL*fl<£) 

(128)-|- ^^tbcf. ^4=^(128)^8: I^S^o] 0 o^t!- ofl^tfl M€(Ni), ^e|(Cu) 

iE^ #(Au)^- ^1 = ^(127) iE^ofl ^7|£^-Al^ c}]^ 30 - 1000m, wV^^lTr 45pm 
tiling ^£ ^JL lH€ ^ °1 #^#(128)^ ^-w oj^f^^ 

<i2i> ^7l£^-o| ^ ^-^#(128)^ n. ^Hflofl ^£ #^#l;Oll o}*fl 

-Mi-i- €4. s}-«M7|13 <£n}(CMP; Chemical mechanical polishing)^ ^ 

^#(128)2] ^<£5H& 4 s 5£4. 

<122> °1<>H, S)^f,(i29)s|. f 5]^(i29) o>eflo^ a1s.a( 127 )^. ^^o.^. 

*1l7lt!-i=K ^i^, £ 16^1 w}<4 £oj ^-^#(128)^1 ^-r- °J3^8»H(132)^- £# 

(138)°1 S-^ilul, J±:§:##(121, 122, 123)°^ £^(133)7} ^^tf. 
71^(110) °1^-<H*L i-s: #5flo]3(120)7> ^^cf. 

<i23> *V^, AV7l ^£1^(132)2}- ii#(138)^r 7>^1 #^#(128)^ ^ # 

« ^ ^r-£ SU4. £ 113 #3HH, <3^(133) ufl-M- ££e^|iES. 

S. 15°fl «>2f ^"Ol ^-^(i 28 )o. ^^a1?J *L. 3^7] 7fl3<2 pHI 4 

«fl ^^(128)^ 5t^# ^SM^cf. o]o^ t ^^#(129), SJW(129) 
^1^(127), ^^^(133) ifl-^-fil l^s^liEt ^^*H £ 16«H1 JE^fl 

44 ^ ^#(128)°1 ^ #£flo]B( 120)7}- ^^cf. 
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£ 17-Br 71^(110)^1 ^^ofl ^ Sols] ^ oj3^u 1(131 ) # 3^3. ^-Efll- 
3Jo]c}-. <5>}-«- o o i 3 ^^ (131) ^ ^^^-(133)^1 71^(110)^: 

^ SZcf. ^^1^ XeF 2 7>^ BrF 3 ^^7}^£. a> 

71^(110)* ±^ -^o> ^^^zj-*Vuf . zia^ tij-sq- ^o] ( ^o]sq- uV 

^<>1 tflBf 20 ~ 40m9l ^H 1 ^ ^ ° 0 la.^tH(131)7> ^^cf. 

£ 18£- 7l^r(110)^ ^^}<^ nfl!J|^=(i37)^ <yH*fl^(136)-§: 

tfSfl* 3Htf. ^^1^0.3., 71^(110)^ Bfl^oll eg erf ^ *V^}^ AlZ]-n> 

iat ^^tb -f , 7l^r( 110)^1 afl^^ TMAH(Tetramethyl Ammonium 

Hydroxide) iE^ n^Sr^f-CKOH; potassium hydroxide)* ^H^}^ <b^^ , -£^1 
€ w}St °flq#=(i37)7> ^^^cf. tr^ ( ^^1-^.(137)^ 7l# 

(110)^ Hfl^* ^^zj-f-o.^ ^:|| ^ ojt}. ol^Ai, ofl 137)7}- 

71^(110)^ tifl^^l °J3. ^(136)* tr^*Rr A -!^}i3t ^, *flM-f- 

= (137)2}- ^ °Ja«Hl(131) 71^(110)* «H-^°l^zHKRiEHl ^*fl 

°<Ja^H^(136)-i- tr^, °J3 ^^(136)^- 71^(110)^ #^o]H 

^(138)^ ^^^(133)1- -f-*fl ^ °Ja^tH(131) 71^(110)* ^4*H 

^71 ^Tjl-i-* 7i*l7l] £ 18°fl JE^S} :g-oj 7l^;(110)ofl 

0 Ja^Bl(131)2f Jr.# l-Eflo]B(120)^ ^#(128 HI tg^s) a o >«. o o i 3 ^^( 132 ) Afo] 
ofl §1^(142)7}- afl*l£ ^ ^AjoiHl rrj-e. o^^g oj a ^i ^ i£ e *)]-!= 7> ^ 
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<127> £ 19 £. 23^ £ 4a2j- £ 4b°fl *£*$9) A]2 ^aMH ^ 

Zi^Jl, £ 5a2}- £ 5b<^l ^13 ^^1<^]<H] <^1^ ^3.5! HfiH*ll 

7fl *£^7]3, 

<128> S. 19# % V S*>^, ^E|€- 71^(210)^1 ^l-^oil ^11 iL^#(221)^r 

3, m iLJl#(221) 3H1 §lEi(242)# 4^-°-3., iLJLfK221) 

5Jf ^Ei(242)S] ^ofl ^2 i±iL#(222)-a: ^^^4. ^12 liS#(222)# 

— ^^«H ^1^(242)^ ^ ^ 5^1(244)2}- «^ ^Al?l^ ^ 

l-(C)^- ZL^JL, ^12 ^#(222)^1 ^o\) ^#(C)-§: **fl ^1 E-l (242)^ ^ 

^£l£^- £^1(244)1- oH*!, *tf2 ^.S^(222)2f £^1(244) $H ^3 

J±J:fK223)l- 

<129> h igoil £Al^ cfTfl^ ^lBi (242)51 ^4 513K244)£] ti ti*l *§«fll" ^l^l^Jl^ 

3^ ^ls^^^i^^- ti^i #<a^>°.5. ^13 °j 

<130> E 20^ ^^^(233)# ^-Bfll- £Al*V ^oicf. ^^(233)^ ^(242)^1 

1-51H1 ^7fl7}- ^^cf. AA2\ ^^^(233)^ A}3 

(223), ^12 J±Jl#(222) ^ *U J±JLiH221)-8: ^^ 0 l^^^< : >fl ^l«fl ^^P-jlS <>1 

<i3i> ^ t £ 5aS q. £ 5h o\] £ Al^ slEi (342)1- ^Sl-JL*} ^ ^(342) 

^ ^^^(333)71- %Sr *&X\*}7) §1E^(342)» ^E^^- nfl £^(333)7} 
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^^^-(333)^1 ^ 5E^r <y-^« t-3*Hr ^-^(342a)3f ^(342b)# 

<132> cf^S, £ 21°fl w>fif ^-o], £ 20^1 ^^-1- ^jE^l &7}5.^-^r 

^#(227)-g- . ^1^^(227) llsfl^iHt ± ^ 5.2.*); 

3 °1* sfltl^sH ^ <Q3.%*\SH- ^^^7i s]^^(229)^: 

^#(228)* ^3^, ^#(228)^ S)-*|-7l^^ <3*H1 2}sfl ZL SL^o] ^ 

Sf€ <r &<=K A o V 7l *V a] = #(227), s]^#(229) ^ ^#(228)^ « 0 >^^ 

<133> i 22^ ^#(238), -tf-sf ° 0 l 3.^^(232), ^^^(233) ^ ^ °o 1 a.^tH(231)» ^ 

W ^efl* £.^1* ^1^.2-3., £ 21^1 3 ^#(229)34, 5)^^(229) 

o>Efl^ Al=#(227)-i- ^M*|-£, £ 22<H] £o] 

(228H1 °<J 3^(232)^ ic#(238)°l (221, 222, 223 ^ 

t3 ^^^(233)7> ^^^cf. 0)9]. %.a}6\) 7)^(210) i=K^ «-^#°] 3#£)<H 

<134> ^o^, 4^2] <g^^s. (2 33)^ 71^(110)51 ^ 

^cf. ^313 o.s, XeF 2 7}±. SE^ BrF 3 7>i» *>-g-*M 7l#(210)* 

^ ^^W. «d^^-i:(233)^ ofefl^ofl «V^- 

^ ^*M-°1 ^ £] ji , o] ^^^^=0.5. a^s. <£^£H *>^- <>J 3^^(231) 

1- €^f. °1 nfl, e)E-1(242)^ f^JfL oVefl^ofl^ Aiz|£]^l °>-^ 7]^ #^(211) 

°1 *r SttCf. ^M", ^^^"#(233) A}ojo} ^ o. -ojTiM- ^Oll- 
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#7] 7}% 1-^(211)01 #&S\X] Q7\) ^ ^ °H1 4^ #71 * 

<135> £ 23^ 71^(210)^ 7-1 <^^H ^M€^(237)2f 0 jH*H^(236)-§- 

^•Efl« ^ojnf. Dflilfc (237)5+ °jH*fl\i (236) 2} ^ «>sq- ^-cf 

. nelJl, ^71 ° 0 i 3^^(236)^: °Ja^tH(231)^ f^-^^Hl ^s}7fl £A ] 

£ ^-o] a o > 7 i aV^o} ^-^s-c. o o i H5fl^(236)^l ^*fl #3 

°^3.^(23im ^*Rr ^H 1 ^ ^-Ti-i- ^u>cf ^q-^i ^3^^(236)^- 

<136> #7l^V ^ll-g- ^^1^1 ^l^, £ 23«fl tif^ Zj--^ ^Sf 7}^1 ^ ^ 

^12 *m °J3L^ ^^h«11 = 7> 

H*)]£L^ Z}- ^*>7] ^*ti A}-§-5^ ^ Af-g-^ ^£ 

^Cf. Hi, Z}- #^ ^ ^^S. *lH€ £ -2-3*1, Cf^tb Al 

^ 91^-. °}^*\, z}- ^aisi ^^i^<y hub 

SH = 7f ^^"^0.5. *}-f^ ^ ^TT ^ vfl^A^ ^P>^A] C^lAl^ ^^1- 9J01L+ S ^7> 

^V4. HLth ^ b^h§ii= ^i^^^si z}- ^.Tiiai ^ ^si^- 

<T 4^1, ^^1 ^l^tF 7l#^j ^.S Jf-^^$H1 ^sflAi 
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<139> ^ *j| , ^ 7 fl o| oj a *W ^ A>o] ofl 7 > tifl ^ O.S'H , *1 E^ofl *\ i£a$Q ^^9] 

<140> ±^ ^EflolBofl ^*|& ^-##-1: -f-tV ¥§M $#£|<H Z£?1H 

S., ^-^o] ^€r>Jl J^!^ -^l^H Sfl^c}.. 
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[^t 1 * 1] 

^^ofl^ °JH7> *fl$|*]fe ^ °o 1 S^^7} ^^£]J1, T^^Tr ^V 7 | 

7] nflqs.c A>olo 1 ]^ oj^^^o] &!§.S\o] 7}#; 

°J3 ^7} ^^S]ZL, ^-71 ^#5] ^^H^r ^7) ^EL%*\Q <£?k5\^ ic# 

°1 ^^M, ^71 iS#l-<Hl^ ^ ^3.^*1^ °jH^tH# "S^Hr ^ 

^7> ^ 

^7l lift A>blofl u^D], Aj-7] #J=L oj^fly^ oj^fl^ A>o] of] 

«H ^"71 ifl-^ 7><g<5Rr <5lE); ^ 

ifl- ^]7>^ ^l^Rr ^ ^ <^^1^ °J3L^ H^H*fli= . 

2] 

l^^ty 3] 

^1 2%H1 91°]*], 
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#7l *lEi^ ^7) t-3*Hr *g#iliiL 3* ^S-°5L ^ sialic 

4] 

*)1 11H &<H>H, 

#7l #7l #-¥- ^s^al^ 7K^}eH <y^*H €^^Mr ^ 4^7fl 

5] 

6] 

#71 4^7fl oi^^#^- #71 *1E^ 1-dHl ^-71 ^3.^ #3 
7] 

#71 4^711 2} ZL 4^ ^O^c ^7l ^E^ Efl^-21 o>3*6|l «fl 

^l^H, #71 *lEHfe ^"71 ^7flSl Z^o} ^ol£ o^«|. t-el*}^ ^ 5£ 
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[3^8" 8] 

9] 

^■71 °<jH3fl^£ ^"71 ^7V# Zj-Zj-0] ti >o}-^ <8^€ 

[^t 1 * 10] 

^■7) oja^fl^ #7] <ga^Hi<q cfl-g-^ <h*H1 *>q-7> ^ 

n] 

[^n 1 * 12] 
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[^T 1 * 13] 

13 t 1 * 14] 

*H 1*<M1 91°)^, 

^7} ^-4?^ #7}^°\] 2)n 45 ~ 100m 7 A-=r ^t^SlS. s}^ *J 
15] 

( HO -8-71 7]% #ofl ^f^^s *l^sq- §1e-i 

(HO ^71 iL«l-# ^g.s};£il=. ^SRr #7fl; 

( 5}) ^"71 lift flbfl ^S}^, ^"71 Tjnl^ofl^ #7] 

(HO A oM g^T 1 * **f| ^71 71^ ^Z^*H ^7] oj-efl^ofl ^ 

*1 A o v 7) <2^H- ^ <933I»H» «g^«Hr ^-Tjl; 
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^ 0 J3^^* l^sfe 3* ^-5.5. ^ <M<?] ««H5! = 

16] 

[^^8- 17] 

^1 15%H1 sa<H>*i , #7l #31 ^r, 

^*Hr #3); 

#7i ^i jisif^ A o v 7l ^oi] 7ii2 lift #31; 
* ^«H=- #31; 

A o V 7l 2fl2 JiJL# $W ^7] 3 °1» ^7] 

« *«fl ^7] ^E^l ^>7l ^*Rr #31; ^ 
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#7l A}2 iLJLf^ ^7} $H1 *l]3 ^ifl- ^*Hr 2-^}^ 3J-I- 

13 T 1 * 18] 
19] 

BJl## iflofl ^7l£^ a]J=^ ^^§>^ ^1; 

^7l ^ofl ^V 7 1 a o V«. oj^^^sq. >£ 7l J^-i- <§^*>7l W 

^"71 #7] °>efl^ ^"71 Al^# ^7i*>^ ^-7) ^ ^3^tH^ 

^71 i^-i- $^*Hr ^ti]^ ^-g- ^os. ^ <y ^ B^B*ll = 

[^■t 1 * 20] 

*fl 19%H1 9l°]x), 
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21] 

*n i9*oHi #71 ^*Kr #21^, 

#71 ISEfl^iH^ #^* 1*> BflE^^H ^ #7l ^#2] ^ 

#71 iSefl^l^HSl 3T>^-1- 2*> 3flE^*H #71 ^# <§#°1 5]^# o>Efloll #7l 

#Jf oj3^»l *§#si sj^f-fr *§#*Rr #3l;i- i^sRr 3* ^6-5. *fxr <a*ti^ 
22] 

*i 2nHi $a°i^, 

#71 1*1- aflEi^, I£pf±Ht #7l iS^H^H^ S^^-S^-El ±^ #3 o) 
z$s\^ -£*1*H 71 ^ i^°H ^*fl #71 ^#2] 5^## o>efl^o.5. 

^H*llJ=<2l ^12^ . 
23] 

#7l llefl^iESf a o V 7 1 ££ D }a 3 A>oloj £.3 ^ ^ 011^*1-1- 2:^^-0.5.^ 
#71 ^#21 S\^^9] ^AfE.* S^Kr ^-1; 9J*flt§ oj 3d (J xc^ 

B^l = 2] *]12:^. 
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[^t 1 * 24] 

25] 

26] 
27] 

#7l nflu)S.c 7 ]. ^£ ^. 7 ] 71^-c] T^^ofl^ #7) 7l 

28] 
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29] 

^-71 *1e^ ^"71 t-e]*Rr ^-i- ^H)J13. ^ <M 
IQTUt 30] 

^71 °j3^^^r ^7l 7]#*\ ^^MH A oM #*fl #7] f>}^ ^3.^ 
31] 

^-71 #7l tf-Sj*. <ya^H^ 7>^-7>eloii o]^^V^ ^^-8: nfel- 4*r7fl 

7> 3 -a- ^iis. ^ = ^ 

32] 
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[3^* 33] 

*H 31%H1 5a°H, 

34] 

*1 31* 0 H1 &<>H, 

sflE^SU, ^7) 4^ S^^S- #7} ^ fE^r # ^Jr^l ^£1tt 3* t^AS 
35] 

[$t^- 36] 

^ 35%H1 5fl°H, 
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37] 

^-71 °j£L^£- zj-z*<>] ^y^ofl *>u}^ ^^e)^ ^ 
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[5L la] 
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2] 




[.£ 3b] 

C 133 
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[S 5a] 
344 
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220 
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6b] 




237 231 236 
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[S. 7] 



142 142 




[51 8] 

C 142 142 




[51 9] 
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[5L 111 




IS. 12] 

142 133 142 
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15L 14] 




15. 15] 

142 129 142 




IS. 16] 



142 138 142 
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15L 17] 



142 138 142 
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[5- 19] 

244 C 242 C 244 
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[-E 20] 



233 244 242 244 233 




[51 21] 

244 229 242 244 
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[5- 23] 
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